Cloning and characterization of two novel crystal protein genes, cry54Aa1 and cry30Fa1, from Bacillus thuringiensis strain BtMC28.
Bacillus thuringiensis strain BtMC28 was isolated from the soil sample in China. Two novel crystal protein genes were found by using the PCR-RFLP method. Moreover, the full-length sequences of two novel genes were obtained by a single oligonucleotide nested (SON)-PCR upstream and downstream strategy. Sequence analysis revealed that one gene encoded a polypeptide of 673 amino acid residues with a molecular mass of 76.3 kDa, 38% identical to Cry10Aa, and the other encoded a polypeptide of 687 amino acid residues with a molecular mass of 77.1 kDa, 74% identical to Cry30Aa. These two novel crystal protein genes were designated as cry54Aa1 and cry30Fa1 by Bt Insecticidal Crystal Proteins Nomenclature Committee, respectively. The Cry54Aa1 and Cry30Fa1 proteins retained five conserved regions commonly found in the existing Cry proteins. Cry54Aa1 protein exhibited insecticidal activities against Laphygma exigua (Lepidoptera), Helicoverpa armigera (Lepidoptera), and Aedes aegypti (Diptera) when its encoding gene was expressed in an Escherichia coli host strain.